Isolation and characterization of a nerve growth factor-regulated Fos kinase from PC12 cells.
Nerve growth factor (NGF) treatment of PC12 cells activates a protein kinase that phosphorylates c-Fos protein at a site near its C terminus, as well as a peptide corresponding to a C-terminal region of c-Fos (Taylor, L. K., Marshak, D. R., and Landreth, G. E. (1993) Proc. Natl. Acad. Sci. U. S. A. 90, 368-372). This serine/threonine kinase, termed Fos kinase, has been purified > 24,000-fold through five column steps to near homogeneity and is shown to be a 37-kDa protein as determined by SDS-polyacrylamide gel electrophoresis (PAGE) with a pI = 6.0. Fos kinase is distinguishable from previously characterized NGF-regulated kinases by its chromatographic behavior, its response to specific kinase inhibitors, and its substrate specificity. The concentration of NGF required to activate Fos kinase is consistent with signaling from the high affinity NGF receptor. Fos kinase phosphorylates c-Fos at its C terminus as indicated by competitive inhibition with a peptide corresponding to C-terminal phosphorylation sites and lack of phosphorylation of a C-terminal deletion mutant of c-Fos. Hyperphosphorylation of c-Fos in vivo, as detected by reduced electrophoretic mobility of c-Fos, is induced by the same ligands which activate Fos kinase. Moreover, Fos kinase phosphorylation of c-Fos in vitro results in a similar electrophoretic mobility shift, demonstrating that Fos kinase may be responsible for growth factor-stimulated alterations in mobility on SDS-PAGE and phosphorylation of this transcription factor. The ability of this unique growth factor-responsive kinase to phosphorylate c-Fos at its C terminus, a region essential for the transrepressive properties of c-Fos, suggests that Fos kinase may play a role in the regulation of the transcriptional repressive activity of c-Fos.